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Abstract 
Focusing on the requirement the validity of standby route under high speed movement scene of wireless sensor 
network, an optimized AOMDV routing protocol based on self-adaptive node speed (ANS-AOMDV) is proposed. In 
ANS-AOMDV, the update rule based on self-adaptive node speed is also adopted for standby route in order to solve 
the standby route invalidation problem existing in route update method based on signal strength.  The simulation 
results prove the performance parameters such as routing consume and routing reconstruction times are improved 
evidently under the high speed movement scene in ANS-AOMDV. 
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1. Introduction 
The routing protocol has become the indispensable part in the wireless sensor networks [1]. At 
present, the majority of wireless sensor networks routing protocol no matter the single path or the multi-
path routing protocol are concentrating on finding a route that connect the source node and the destination 
node [2]. In the standby route maintenance process of the wireless sensor networks routing protocol, 
considering the information about the validity is provided by the link signal strength, most of the routing 
protocols take the link signal strength to measure the stability of routes, i.e., the source node chooses the 
path with strongest signal strength to transmit data. However, if the node moves quickly and the energy is 
strong enough, the power is still strong (compare with the other nodes) when the node moves far away 
from its neighbor nodes. At this time, the problem of standby route invalidity may be occurred because 
the path that includes this node may not be the best path or some nodes have exceeded the valid range of 
establishing the link normally, and then result in the increase in delay, link congestion, data lose and so on. 
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According to the existing problems mentioned above, this paper proposes a optimized AOMDV[3] 
routing protocol based on self-adaptive node speed. The idea of this protocol can be described as follows: 
we define the two detective messages SFM (speed field message) and SFMR (SFM reply) based on the 
node movement speed. SFM is sent periodically to achieve the movement speed of the nodes in standby 
route, if two or more nodes belong to the high speed movement range, this route is unavailable possibly 
(except the primary path), and then send back SFMR to the source node in demand of substituting or 
abandoning this route, the route request will be reconstructed when all the standby routes are unavailable. 
3. Design of the self-adaptive standby route maintenance algorithm 
3.1 Design of the updated detective message data packets 
With the aim of updating standby route instantly, we need the source nodes send a route updated 
message data packets to every route periodically, we call them as SFM (Speed Field Message) and SFMR 
(Speed Field Message Reply). They are basically the same in message types, as shown in table 1, SFMR 
has a segment named Replace_ID more than SFM. 
Table 1 Types of the updated detective message data packets SFM/SFMR 
Source 
node ID 
Destination 
node ID 
PauseTime 
(8 bit) 
AvailableSpeedField
(2 bit) 
QoS  
segment Reserved 
Replace_ID 
(2 bit) 
AvailableRouti
ng 
(2 bit) 
 
In table 1, PauseTime (pause time of the node, /s) and AvailableSpeedField (movement speed of the 
node) segments are longitudinal datasheets with the initial value of null, they represent respectively the 
remaining time and the movement speed of nodes, QoS segment indicates the condition of the satisfaction 
of this route to the QoS constrained condition. AvailableRouting segment indicates the attribute of 
available route for distinguishing the standby route from primary route. Consider the complexity of the 
process and the node power, bandwidth and delay, three route in all are established in this paper (two of 
them are standby routes). Therefore, AvailableRouting is expressed by two bits of binary number, 01 
represents the primary route, 10 represents the first standby route, 11 represents the second standby route 
and 00 represents the unavailable route. 
Table 2 Values of Replace_ID segment and the corresponding operations 
Replace_ID  first standby route second  standby route corresponding operations 
11 yes yes no 
01 no yes abandon or substitute standby route, reconstruct the second 
standby route 
10 yes no abandon and reconstruct the second standby route 
00 no no reconstruct the second standby route 
 
The intermediate nodes judge the route according to the QoS constrained condition before they 
transmit SFM, and then add its own PauseTime value and AvailableSpeedField value to the datasheets of 
the PauseTime and the AvailableSpeedField. The destination node will analyze the results after it receives 
the SFM and then send back a SFMR message with Replace_ID segment after analysis, inform the source 
node of the availability of the standby route and requests the source node to do some corresponding 
process. The values of the Replace_ID segment are 00, 01, 10 and 11, the information of these values and 
corresponding operations can be seen in table 2.  
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3.2 Route maintenance algorithm based on the node movement speed 
The process of this algorithm consists of route discovery and route maintenance. In the route 
discovery, the intermediate nodes only transmit RREQ message packets to the downstream node with best 
performance, the other paths will be added into the local route table as standby routes. This process can 
be described as “send SFM-transmit SFM-deal with SFM-return SFMR”. 
Firstly, the source node needs to initiate SFM before it sends SFM, it will find the route with the 
most number of nodes in all of the routes according to its route table, and records the number of the nodes. 
Then, confirm the max line of the PauseTime and AvailableSpeedField in the SFM and set the values of 
each line as null. At last, fill the values in the AvailableRouting and then transmit SFM to the 
intermediate nodes.  
Each intermediate node in the path receives the updated message SFM from the upstream nodes in 
turn, and fills its own values of PauseTime and AvailableSpeedField in relevant datasheets before it 
transmits the SFM.  
Table 3 Combination state of PauseTime and AvailableSpeedField 
PauseTime AvailableSpeedField Num 
0 10 Num++ 
0 00 or 01 Num (no added） 
PauseTime≥MAXPauseTime Arbitrary value Num (no added） 
0<PauseTime<MAXPauseTime 10 Num++ 
0<PauseTime<MAXPauseTime 00 or 01 Num (no added 
 
The SFM will be stored in a buffer queue when it arrives at destination node, and then be deal with 
one by one, this process consists of two steps: 
Firstly, the destination node determines which path the current SFM belongs to according to the 
value of AvailableRouting, if AvailableRouting =01 (it means that SFM comes from the primary route), 
then give up the analysis of this path; if AvailableRouting≠01（it means that SFM does not come from 
the primary path）, then get to the second step.Secondly, the destination node determines the numbers of 
nodes of which the movement speed belong to the high speed region, the specific judgment process is: get 
the values of PauseTime and AvailableSpeedField of every node in the datasheets of them, and then judge 
them in turn till finish all the nodes in the path. the combination state of pauseTime and 
AvailableSpeedField is shown in table 3. 
The destination node send SFMR message to the source node according to the number of nodes with 
movement speed which belong to the high speed region. If the Num<2, it means that this route is 
available and new enough, then return SFMR message with Replace_ID=11 to the source node. If 
Num≥ 2, there are two or more nodes in the state of high speed movement, we consider that this route is 
unreliable(or unavailable) and need to be substituted, then return SFMR according to the following three 
situations: firstly, if the unavailable route is the first standby route, and the second standby route is 
available, then return the SFMR with Replace_ID=01;secondly, both of the first standby route and the 
second standby route are unavailable, return the SFMR with Replace_ID=00; thirdly, if the first standby 
route is available and the second standby route is unavailable, return the SFMR with Replace_ID=10. 
4. Performance simulation of ANS-AOMDV routing protocol 
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We choose the route consume, route reconstruction times to analyze the performance advantages of 
ANS-AOMDV, the performance comparison between ANS-AOMDV, AOMDV and MP-AOMDV [6] 
can be seen as follows: 
In Fig.1 we can find that the routing consume of AOMDV is the least in low speed environment, but 
with the increase of the speed, the route consume increases rapidly, this is because of the increase in node 
speed result in the increase in route unavailable probability, and then result in the reconstruction of the 
new route, that will increase the network consume wholly. In the medium movement region, consume of 
AOMDV is higher than MP-AOMDV and ANS-AOMDV, and it will be more and more with the increase 
of node movement speed. 
 Fig.2 is the comparison of routing reconstruction times, in the low speed environment, the number 
is the least in AOMDV, but with the gradual increase in movement speed, the numbers of route 
reconstruction increase rapidly, and the amplitude is the most in the three. On the contrary, the route 
reestablishment number of ANS-AOMDV is relatively high in the low speed environment, but with the 
increase of the speed, its number in route reconstruction appears to a tendency of increasing slowly. 
When it is in the high speed environment, the number of route reconstruction in ANS-AOMDV is the 
least, which is why the routing consume is relatively more than the other two. 
 
    
Fig.1 comparison in routing consume                                        Fig.2 comparison in route reconstruction times 
6. Conclusion 
In this paper, we propose an optimized multi-path route protocol ANS-AOMDV, which can update 
the standby route instantly based on the node movement speed. For this purpose, we newly added two 
messages SFM and SFMR and design detailed algorithm process to update the standby route based on the 
self-adaptive node movement speed. From the results of the simulation, we can see the ANS-AOMDV 
route protocol can be dynamically adaptive according to the change of networks topology, it is better than 
the AOMDV and MP-AOMDV in routing reconstruction times in the high speed movement environment. 
So, ANS-AOMDV is suitable in the environment of networks topology with immediately change and 
node with high speed movement. Although ANS-AOMDV is slightly more than MP-AOMDV in routing 
consume, it doesn’t lay much burden in networks and can be improved by the further research. 
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